
Surface Water / Groundwater
Integration in URGWOM



Long Term Plan

Surface Water and Groundwater Interaction in 
URGWOM:

• Look up tables

• RIVERWARE Methods

• Dynamic link to MODFLOW



Need for SW/GW Link

Model was calibrated with no diversion to LFCC.
Distribution of groundwater levels impacts river
Seepage loss.
High variability of riparian ET.
Magnitude of river loss is high compared to river
flow.



Schematic of the Flow System
in San Acacia Reach
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SW System Depletions Through Time



San Acacia to San Marcial Depletions

AVERAGE CONSUMPTIVE USE FROM
 SAN ACACIA TO SAN MARCIAL 

12%

52% 27%

8%
1%

Groundwater Outflow Riparian ET
Crop ET Open Water Evap
M&I Depletion

Average CU 123,000 acre-feet



Numerical Model Grid



Model Cross Section
CROSS SECTION ALONG ROW # 7

(Near San Acacia)
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MODEL CROSS SECTION ALONG MODEL ROW #100
(Near Socorro)
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Rio Grande and LFCC



Mountain Front Recharge

1,450 afy

724 afy

2900 afy

724 afy
3620 afy2900 afy

4340 afy

Q = 1.074e-05 A 1.216 P 2.749 S 0.535

After Roybal, 1989)



Riparian Area



Residual



Simulated VS Observed Water Elevation
OBSERVED VS SIMULATED WATER TABLE ELEVATION
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Simulated Water Table Map (Steady State)



Rio Grande and LFCC Loss/Gain (Steady State)

SIMULATED RIO GRANDE AND LFCC FLOW
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Inflow at San Acacia (Transient Run)



Riparian Evapotranspiration
Riparian Evapotranspiration Rate (year 2001)
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Rio Grande Flow at Sam Marcial 
Simulated and Measured Rio Grande Flow at San Marcial
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LFC Channel flow at San Marcial

Simulated and Measured LFCC Flow at San Marcial
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Groundwater Elevation



Look Up Tables for river flow @ SM

0 250 500 1000 2000

-                  -          -          -          -          -          
250                 60           94           122         171         252         
500                 286         324         354         404         487         

1,000              757         797         828         880         964         
2,000              1,718      1,760      1,792      1,845      1,929      
4,000              3,666      3,708      3,740      3,792      3,877      
8,000              7,590      7,631      7,663      7,715      7,801      

12,000            11,530    11,570    11,602    11,654    11,740    

LFCC-Flow @ SA (cfs)RG-Flow (cfs) 
@ SA

Simulated RG-Flow @ SM (cfs)
(January)



Look Up Tables for LFCC Flow @ SM

0 250 500 1000 2000

-                  70           
250                 175         369         576         1,007      1,898      
500                 190         382         588         1,018      1,909      

1,000              208         399         605         1,034      1,925      
2,000              233         423         629         1,058      1,949      
4,000              267         458         665         1,095      1,987      
8,000              318         512         720         1,151      2,045      

12,000            360         556         765         1,197      2,092      

Simulated LFCC Flow @ SM (cfs)
(January)

RG-Flow (cfs) 
@ SA

LFCC-Flow @ SA (cfs)



Look Up Tables for river flow @ SM

0 250 500 1000 2000

-                  -          -          -          -          -          
250                 -          11           35           82           163         
500                 197         235         264         314         397         

1,000              665         706         737         789         873         
2,000              1,625      1,668      1,700      1,753      1,839      
4,000              3,573      3,616      3,648      3,701      3,787      
8,000              7,499      7,541      7,573      7,626      7,713      

12,000            11,441    11,482    11,514    11,567    11,654    

Simulated RG-Flow @ SM (cfs)
(July)

RG-Flow (cfs) 
@ SA

LFCC-Flow @ SA (cfs)



Look Up Tables for LFCC Flow @ SM

0 250 500 1000 2000

-                  -          
250                 129         330         541         974         1,867      
500                 152         347         555         986         1,878      

1,000              173         366         573         1,002      1,894      
2,000              199         391         597         1,027      1,919      
4,000              234         427         633         1,064      1,957      
8,000              286         481         688         1,120      2,015      

12,000            328         525         734         1,167      2,063      

LFCC-Flow @ SA (cfs)

Simulated LFCC Flow @ SM (cfs)
(July)

RG-Flow (cfs) 
@ SA



SA to SM Depletion before and after changes

San Acacia Reach Depletion using Original and Modefied URGWOM 
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1968 calibration histogram

Flood Difference
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1968 calibration histogram

LFCC Difference

Fr
eq

ue
nc

y

4503001500-150-300

16

14

12

10

8

6

4

2

0

Mean

219.0 155.4 31

StDev N
63.81 38.90 31
175.2 48.21 30

Month
5
6
7

Normal 
Difference of Measured minus Modeled at LFCC San Marcial



1969, 1973, 1975 Histogram

LFCC actual-simulated
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1969, 1973, 1975 Histogram

Floodway Actual-simulated
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1969, 1973, 1975 Histogram

Floodway Actual-simulated
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1975 Comparison of model output



1975 Comparison of model output
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